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Abstract 
          The method of using differentiated activity sheets in corroboration with collective, individual and general ones increases 
the efficiency of education. Sheets contribute to: - Activation and acquisition of knowledge; - Formation of  habits; - 
Development of intellectual processes; - Review and assessment of skills taught. Evaluation sheets (acquiring new knowledge, 
fixing and recovery) are focused on highlighting the progress each student has made relative to their previous results. This 
information from the evaluation sheets is very useful in planning following activities, taking into account the specificities of each 
student. Using worksheets and assessment, implementing exciting and attractive activities, and using modern methods of 
evaluation have led to an increased motivation for learning. Through the experiment carried out with second year math 
undergraduates at “Vasile Alecsandri” University on an initial test, it was proved that the formation and the development of skills 
and abilities for assessment in high school are possible if we use various evaluation methods and procedures. This information 
was very useful in planning subsequent activities, taking into account the specificities of each student. 
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1. Introduction 
The article offers the conceptual framework and the necessary methodological references for future high school 
and secondary Maths teacher training through the initial formation.  The material is also useful for those preparing 
their Master’s degree and for those who are starting their career or training to become a teacher, or for those 
preparing for their second degree exam. The general problems of psycho-pedagogy and the ones specific to the 
process of teaching, learning and assessment in mathematics are coherently connected, being based both on a lot of 
documentation and on the author’s professional experience.  
2. The importance of records containing mathematical content sheets  
     To distinguish the activity of students in terms of educational classes and how lectures are organized, an 
appropriate tool is necessary. In this respect, self-employment records are of special value for students, providing an 
effective support in terms of achieving objectives. Using records (especially those for acquiring knowledge) 
facilitates the rapid and accurate formation of representations in the power of suggestion mentally by force images. 
        The main advantage of keeping records of independent work is that, although developed in accordance with the 
objectives and framework of the school curriculum, it allows students to practice their knowledge, skills and abilities 
at different levels of learning. This practice is  sustained and planned in a permanent and effective way for each 
student, ensuring a thorough assimilation of knowledge and, at the same time, developing thinking operations 
(namely,  operations, analysis, synthesis, comparison, abstraction, generalization, classification, organization, 
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construction of hypotheses and problem solving at the appropriate level of operational information). 
         Applications of individual worksheets allow the student to solve tasks at their own pace according to their 
skills and mental (intellectual) capacity, emphasizing the individualization of learning. The duration of the self-
employment records is limited (5-15 min) compared with the tests. The content area is also restricted to a short 
learning sequence in a lesson. Checks in place (where cards acquire new knowledge, fixing or recovery) allow for 
an immediate response (auto) in correcting errors or identifying gaps. 
          Acquiring knowledge through self-employment records also allows the development of mobility, flexibility of 
thinking, using heuristic learning strategies that facilitate orientation in problematic situations, student activation and 
transformation of the object in the subject of the educational process. The systematic application of worksheets 
containing a mathematical learning process not only ensures the proper acquisition of system mathematical 
concepts, but also the operating systems of thought. 
          For this purpose, any statement must contain certain types of task. These tasks are as follows: - The 
recognition of objects, phenomena, legalities, etc.; - Naming them; - Reproduction; - Application of knowledge. 
          Recognition is the basis for the skeleton structure of student learning, which is an essential condition for the 
thorough assimilation of knowledge, especially in specific age-intuitive thinking. 
         Practice in the naming of phenomena, legalities and rules are necessary because there are cases when students, 
because of limited vocabulary, do not use proper terminology, and therefore cannot communicate what they think. 
         Application of knowledge is the level which students should reach, and when achieved it can be used in various 
new situations. This level is achieved by solving problems, using arguments and analogies of interdisciplinary 
knowledge in systems integration. Since the worksheets are designed to exercise and strengthen students' 
knowledge, they should not necessarily include all levels of the appropriate tasks mentioned above. The teacher sets 
the level of practice knowledge, depending on objectives, and formulates appropriate tasks. 
          Using records of different types can help in teaching recovery-oriented students who are concerned with their 
performance in a formative assessment (using recovery sheets ), practicing skills and building knowledge (using 
fixing sheets ) or confirming the skills of students who have reached peak performance in terms of formative 
assessment in  creative thinking (using  progress and development sheets). 
3. Types of cards containing mathematical content sheets 
       In order to provide each student with appropriate teaching methods according to their specific requirements, the 
teacher can use different cards in terms of structure, degree of difficulty and purpose. 
         Depending on the content and purpose of their application:  
- Records on acquiring new knowledge; - Fixing sheets and strengthening knowledge; - Recovery sheets (related to 
relearning); - Evaluation sheets: - initial; - formative; - summative. 
 
3.1.   New knowledge acquisition sheets 
         As their name implies, these cards are prepared in order to acquire new knowledge. They are based on learning 
through discovery. Records have common content with unique tasks. These cards are designed to provide pupils 
with a logical thread of understanding and to allow the assimilation of concepts. They can be used to check student 
responses during development, when giving and advice are generalizations and conclusions are extracted, 
formulated rules.  
 
3.2.   Fixing plugs and the consolidation of knowledge 
        Manual compensation (especially when it is not in accordance with the schedule), aimed at formulating new 
knowledge or forming practice habits is recommended, especially in providing  problem-solving methods or just 
providing certain types of exercises. These are also called practice cards. 
        The number of items varies, depending on the students’ development. Generally between 3 and 10 tasks are 
allowed, graded in terms of difficulty.  Different character is that each student knows and works both as self-paced. 
Sheets fixing of mounting concerns students have crossed the threshold qualification enough.  
         This approach can be applied to students who work at a faster pace relative to their peers who work more 
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slowly and have less understanding, needing, perhaps, more exercises to assimilate certain concepts. In the latter 
case, these records are called progress and development records. They contain items to enhance and develop the 
acquired skills and items involving greater difficulty and creativity (the latter being particularly suited for students 
with special skills and motivation for learning mathematics). 
To differentiate (how to work with students) using cards and their adaptations to the particular development 
content, pupils may be given cards with different content, but go all the awareness and knowledge building 
concerned.  
         Items are solved individually or in groups, and control and correction takes place immediately after the 
exercise has been undertaken, through interactive front activity. The teacher should intervene if he/she finds errors 
in applying the algorithm to solve or to understand certain concepts. 
         A special category is the practice sheets used as homework sheets. They compensate when the number of 
exercises and problems of the kind just learned are not sufficient, or the exercises offered are not suitable. Such 
cards should be differentiated. 
 
3.3.   Recovery sheets (Relearning) 
 
          There are physiological and social factors that lead to lagging behind in the classroom. In these situations, 
knowledge and skills sheets may be given for recovery work. The condition sine qua non is when the teacher should 
know the concepts that were not understood and assimilated by the students, and why this is the case.  
 Recovery sheets are made by the "small steps". Their one and only with practice, behaviours / objectives 
were not met (as found in previously completed formative assessment). Typically, they usually contain 2-3 items. 
          These chips are Relearn and recovery tools along with requirements applicable to the entire team, as browsing 
the content provided in the unit in question, either in time or additional activities. It is recommended that the teacher 
should intervene and help the student when he/she finds errors in understanding concepts or solving the algorithm. 
The application of recovery sheets is to remove the shortcomings which have been discovered. 
           Recovery Records are applied to students who obtained low marks in one or more samples of formative 
assessment aimed at training a certain skill. Specifically these are used with students who are found not to have 
attained a basic level in curricular performance standards. Such students may even be given an intensive recovery 
program, under the guidance of their teacher and family, before attempting the final assessment test unit. 
           It is recommended that records be marked recovery pass / fail, which would certify that the last / or sufficient 
qualification threshold has been achieved. 
 
3.4.    Evaluation  schedules 
  
         These can be used to assess knowledge / content on a daily basis. They are a means of assessing maximum 
efficiency and increased objectivity. They are common cards containing unique tasks. In their preparation it is 
necessary for the objectives in the evaluation to be clearly and precisely formulated, and they should also contain 
suitable items and scales to be consistent with the first two. 
         Tasks included in the evaluation sheets are to be graded in terms of difficulty, giving each student the 
opportunity to demonstrate his/her understanding of the new content. The teacher must not intervene in the 
settlement sheets. These will be corrected carefully and objectively after each lesson. Common mistakes and / or 
individual mistakes will be counted and included in the statistical evaluation results. They are the starting point in 
designing and organizing differentiated and individualized evaluation schedules. 
         Initial evaluation sheets apply to the beginning of a teaching-learning lesson. They aim to assess the level of 
assimilation of knowledge that students need to have at the beginning of a training sequence (To start a lesson these 
are generically known as self-employment records and are used specifically to update the stage of knowledge. They 
are evaluated by students through interactive activity front (which is reading and confrontation results) and are self-
correcting.   
          Formative evaluation sheets (continuous assessment) can be used to strengthen and systematize the lessons, 
serve to provide quick feedback by shortening the interval between the final evaluations of the unit, and can be used 
to improve teaching. They relate to specific operational objectives. After correcting the students’ mistakes, the 
1676   Costică Lupu /  Procedia - Social and Behavioral Sciences  93 ( 2013 )  1673 – 1680 
teacher identifies and determines the next stage by using the recovery fact sheets (in which is practice one and only 
one unassimilated content appropriate minimum performance) and / or development cards (which allow the student 
to concentrate on deeper themes or behaviours aimed at stimulating creative potential).  
          Final evaluation sheets at the end of the lessons apply teaching-learning or mixed lessons cover these permit 
assessment of the results by comparing them to the operational objectives of the lesson and the assessment of the 
level of understanding and assimilation of concepts recently taught in the new lesson.  
          Therefore, items are graded in terms of difficulty (with regard to possible applications of knowledge 
acquired), targeting the three levels of performance established in the record design stage. 
         Do not confuse final evaluation sheets (which are used after small learning sequences, usually at the end of a 
lesson) with summative assessment tests (which are given at the end of a unit or school year).  
4. The methodology design, development, implementation and interpretation of records 
The design approach for self-employment records should start with a set of questions such as:  
• What are the benchmarks of the curriculum that students must achieve in this learning sequence? 
• What are the operational objectives that can be derived from these benchmarks? 
• What is the minimum, average and maximum performance that students can achieve? 
• What are the contents covered by this statement? 
• What is the level of classroom training? 
• What type of cards should be used and when should they be applied in the lesson?  
• What type of items should be developed? 
  Corresponding to these questions, there are various stages:  
 
Phase I: Development of records. In the development stage, first posters state the operational objectives 
(which coincide in whole or in part, with the operational objectives of the lesson) and the consistencies between 
them. 
          The teacher must now determine their place and role in the lesson, and prepare items depending on what form 
this takes... Thus, fixing sheets contain graded tasks to enable the consolidation of knowledge and the development 
of practice skills (competencies) through independent work, and stimulate creative thinking, especially for students 
with a fast work rate. Recovery Records will contain up to 3 items to allow a single content for those ‘who were not 
successful’ in a previous formative assessment. 
          Formative evaluation sheets will contain identical items for all students, with graduated difficulty for 
evaluating the level of assimilation of students’ knowledge in the lessons in terms of systematization and 
consolidation.  Final evaluation sheets will have a limited number of items, which can be answered in 5-10 minutes. 
The final stage of the lesson, by teaching knowledge and skills, will refer to recent lessons taught. We can talk about 
the types of items that can be developed and included in the evaluation sheets in terms of mathematical content:   
•Items objective:  
- Type pair; Examples:  
1. Determine the correct correspondence between the two columns: 
A. f(x)=x2+1, f:R→R;                                              a) Im f≥1; 
B. f(x)=x2, f:R→R;                                                  b) Im f≤-1 
C. f(x)=-x2-1, f:R→R;                                              c) Im f≥0 
D. f(x)=x2-2x+1, f:R→R;                                         d) Im f≤0 
2. Put in correspondence the following two columns: 
              a) xϵZ;                            A) [x]=n,nϵZ;  
              b) xϵ[n,n+1);                  B)  [x]=n,nϵZ;  
              c) xϵR;                           C) {x}ϵ[0,1).                 
- Dual-choice; Examples: 
1. The following statement is true (T) or false (F): 
The amount of the first n terms of an arithmetic progression with ratio r is given by Sn =(a1+a2)n/2.   T       F. 
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2.  If the following statement is true, circle T, otherwise circle the letter F. 
Whether, x ϵ R, x=[x]+{x}, where [x] is the integer part of x and {x} is the fractional part of  x. T        F. 
- Multiple choice; Examples: 
1. Whether function f:R→R,f(x)=x2+(1-2m)x+m2-m-2. Values for any parameter m for f(x)≤0 which  
x ϵ [-1,0) are: 
a) mϵ[-1,1];  b) mϵ(-∞,-1]U[1,∞); c) mϵ(-1,1);  d) mϵ(-∞,-1)U(1,∞).  
2.  Given  that arithmetic conditions are met simultaneously: 
a.      the sum of the first four terms of progression is 40; 
b.      the sum of the last four terms is 140; 
c.      the sum of all terms of progression is 216, then the first term  and ratio r have the values: 
a) a1 = 7, r = 2; b) a1 = 5, r = 2; c) a1 =7,  r = - 3.  
• Items semiobjective:  
- Short answer / completion: (check ownership concepts, axioms, formulas, mathematical theorems), the form: 
1. A strictly increasing function f:A→B,A,BϚR is called on I, IϚA, if  [f(x1)-f(x2)]/(x1-x2)>0, √ x1, x2ϵI. . 
2.  A series of numbers (an)n≥1is called arithmetic if the ratio r. 
3.  If a = -3.21, then [a] =  
- With structured questions, such as: 
1. Whether f:R→R, f(x)= -x2+4x-3, and  P, associated parable. 
a) Section M (1, 2) belongs to parable P? 
b) There are real numbers x0ϵRsuch that the point N(x0,2)ϵP? 
c) Indicate the highest value and the point of maximum function. 
d) Determine the set of solutions of inequality after reading graphs:  i) –x2+4x-3>0; ii) –x2+4x-3≤1. 
2.  An arithmetic progression  (an)n≥1 known a3 = 20 and a10= 44. 
i.  What are the elements that determine an arithmetic progression?;  
ii. Express a3  and a10  by a1  and r; 
iii. Calculate a1  and r, and then determine a20. 
3.     a) Solve the following equation in the unknown x: (15x-7) / 5 = k. 
        b) Express the expression (5 +6 x) / 8 depending on k. 
        c) Solve inequalities k ≤ (10k +39) / 40 <k+1, k  Z. 
        d) Solve the equation [(5 +6 x) / 8] = (15x-7) / 5, where [x] is the integer part of x. 
• Items with open response - type problem solving, such as: 
1.   Determine m ϵ R  and solve the equation x3+mx2-x-3=0, knowing that the solutions are  arithmetic. 
2.   May f(x)=(m2-3m-10)x2-(2m-3)x+1, m ϵ R. Determine m so that the minimum real function is less than 3.  Also 
in development stage is set according to performance descriptors that will be the evaluation sheets.  
Phase II: Technical application records. Files containing mathematical content sheets apply different types 
of lessons and at different times of the lesson, depending on their type, as follows: - Records of the acquisition phase 
are applied to "learning management" in that the lessons involve the teaching and learning of new knowledge; - 
Fixing files and  recovery sheets apply the lessons of the systematisation and consolidation of knowledge. -  
Evaluation sheets apply the lessons of teaching and learning or both, either at the beginning or the end stages of 
updating their knowledge. 
           Before the actual implementation, instruction sheets will be necessary with regard to the content and 
technique of solving them. The teacher should monitor students' independent work and intervene where errors exist, 
especially in cards aimed at acquiring, fixing or enhancing knowledge. 
  Phase III: Evaluation sheets. These are used in different ways, depending on the type of record.  
 Knowledge acquisition records check with students during the drafting responses through interactive frontal 
activities, at which generalizations are made, it concludes the calculation rule or algorithm for solving etc. 
 Sheets fit are applied in the same lessons when students assess their work through self-correcting and correcting and 
scoring the work of one another.  
 Files recovery is assessed on the spot, only by teachers who are in a situation to identify weaknesses, but a pass/fail 
grade means that the student has reached the qualification threshold and, therefore, the student has achieved the 
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minimum performance. We recommend this method of assessment for several reasons: - The student is aware that 
he has had a breakthrough; - it mobilizes and encourages him to succeed; - he is not labelled a failure in the eyes of 
peers. Evaluation sheets are checked by the teacher carefully and objectively after the lesson. On this occasion 
he/she will compile statistics identifying common mistakes and will make decisions about future lessons. For work 
to be effective, regardless of the students’ applied sheets, it must be corrected and the results recorded in a table: 
 
 
         
The  table is an important part of the student's individual portfolio. It helps to track the progress of each student.  
We present an initial test given early in the seventh grade: 
PART I. Write the letter of the correct answer (45 points). 
5p.1. The result of the calculation: 12: (-4) + (-2) 6: (-2) 4-70   is equal to:    A. 0;     B. -8;     C. 8;     D. 1. 
5p.2. The least common multiple of numbers 12, 18 and 24 is:    A. 6;   B. 48;   C. 72;   D. 108. 
5p.3.   If  a/b=2/3 then (3a+2b)/(2a-b)  is equal to:  A. 1;   B. 12;  C. 4;   D. 0, (3). 
5p. 4.  If a group of history students obtain the following marks: 8, 7, 9, 10, the average mark will be:  A. 7;   B. 8;           
C. 9;   D. 10. 
5p.5. A person who banks the sum of   1200 USD with 10% interest per annum will, after a year, have: A. 1210 
USD;    B. 2400 USD;      C. 1320 USD;     D. 2400 USD.  
5p.6. As the ratio of the acute angles of an isosceles triangle is equal to: A. 1; B. 0.5; C. 0; D. 0, (3). 
5p.7. The measured angles of a triangle are proportional to the numbers: 1, 2, 3. Triangle is: A. isosceles;  
 B. equilateral;   C. angle greater than 900;  D. rectangular. 
5p.8. An isosceles triangle has 5cm and 12cm sides respectively. The perimeter is equal to: A. 22cm; B. 17cm;          
C. 29cm;    D. 24cm. 
5p.9. An isosceles triangle ABC is m ( ABC) = 1200 BC and AD , B  (DC). AD = 6cm when AC is equal to:  
A. 36cm;         B. 12cm;          C. 18cm;               D. 6cm.  
PART II. The following problems require comprehensive solutions. (45 points) 
 9p.10. Solve in integers the equation set:   
 9p.11. In the stadium there is a group of between 50 and 100 athletes that can be grouped in columns of   12, 18 or 
24, but every time this is attempted, there are six athletes who cannot form a complete column. What is the 
minimum number of athletes? 
9p.12. A worker receives a premium of 20% of his salary and total cash amounting to 1,200 USD. What was the 
worker’s initial salary? 
9p.13. A right angled triangle ABC has a hypotenuse BC = 12 cm and the side AC = 6cm. Let M be the midpoint of 
the hypotenuse and AD  BC, D  (BC). Calculate the length of the segment DM. 
9p.14. Let ABC be an isosceles triangle with base BC and M and N means that the sides AB, AC. Show that CM = 
BN. Skills assessment test associated with the initial assessment for Class IX A. 
C1. Application of  the assembly properties of integers. Equations  in  Z.  
C2. Using properties, proportions, percentages, use of the arithmetic mean, solve percentage problems. 
C3. Sum of  the angles of a triangle.  Properties of  isosceles triangle. Solve problems. 
C4. Theorem sharing the rest. Divisor, common multiple. 
5.   The results and their interpretation 
            Through the experiment carried out  on an initial test with second year Math undergraduates of  “Vasile 
Alecsandri” University, it was proved that the teaching and the development of skills and abilities for assessment in  
high school are possible if we use various evaluation methods and procedures. This information was very useful in 
planning the following activities, taking into account the specificities of each student. Motivation for team  learning  
consists (without the students being aware) of exciting activities, attractive, intuitive special materials, worksheets 
and modern teaching methods.  
           In terms of the second year students of the Faculty of Mathematics, it was found that through impact 
Date Type of document Rating Teacher observations 
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assessment, observed learning and assessment records, there was active participation on the part of the students, 
increasing the degree of intellectual effort, interest and curiosity with regard to mathematics. 
            This data was recorded in an observation grid. At the same time, the investigation results confirm the 
hypothesis that if we use various techniques for evaluation in all lesson stages, the teaching of mathematics in 
school  will be more efficient, and the results of the pupils will improve.    
 
Table 1 Scale of assessment 
Part I 
Item number I1 I2 I3 I4 I5 I6 I7 I8 I9 
Results A C B B C A D C B 



























Table 2. Matrix specifications - Test initial assessment 
 
CONTENTS / SKILLS C1 C2 C3 C4 TOTAL 
Operations with integers and whole I1(5p) I4(5p) I5(5p) - 15p 
Equations I2(5p) I10(9p) - - 14p 
Sets   I(5p) I3(5p) 10p 
Reports and proportions I3(5p) I7(5p)  I3(5p) 15p 
Triangle properties - I11(9p) I13 (9p) I14(9p) 27p 
Congruence of triangles  I8(5p) I12(9p) I9(5p) 19p 
TOTAL 15p 33p 28p 24p 90p 
 
Table 3. Test results that reflect student performance on the initial test determined the overall mean 7.50. 
 
Note Ratings Frequency 
9 - 10 very good 10 
7 - 8 good 9 
5 - 6 average 6 
1 - 4 insuficient 1 
The results obtained through the use of the proofs led to the following findings. 
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Table 4.  Histogram reflects the initial test results of students. 
 
FB 9-10 B 7- 8 S 5 - 6 I 1 - 4









Table 5.  Frequency polygon reflects the initial test results of students. 
FB 9-10 B 7- 8 S 5 - 6 I 1 - 4 








6.   Conclusion 
Article provides the framework conceptual and methodological references required for initial training of 
future mathematics teachers for middle school or high school. The material is also useful for those preparing for 
their master’s degree, for those who are starting their career or training to become a teacher, or for those preparing 
for their second degree exams.        
          The general problems of psycho pedagogy and the ones specific to the process of teaching, learning and 
assessment in mathematics are coherently connected, being based on both a great deal of documentation and on the 
author’s professional experience. The utility of the article is increased by the great number of appropriate examples 
with regard to the method of solving maths problems and, from educational practice, examples which may offer 
undergraduates help in learning. The article presents, in a general way, the methods of assessment, after which some 
representative examples of mathematical content sheets are offered. 
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